dCypher™: A High-Throughput Service for Chromatin Interaction Discovery
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Bringing Epigenetics to Life

Background

Histone post-translational modifications (PTMs) maintain diverse cellular functions, including transcriptional activation / repression,
DNA damage repair and mitotic chromosome transmission. Many epigenetic regulators recognize the specific PTM state of
chromatin through evolutionarily conserved histone-binding domains (‘readers’), thereby recruiting nuclear complexes (‘effectors’) to
specific genomic loci. While significant advances have been made in understanding how many reader domains distinguish and bind
specific histone PTMs, the majority of putative binding motifs and their substrates remain uncharacterized. In response to this need,
EpiCypher® has developed dCypher™, a high-throughput discovery service for the rapid interrogation of effector protein, antibody,
and enzyme interactions. This platform is based on a no-wash bead-based proximity assay (AlphaScreen®) and employs a
comprehensive library of singly- or combinatorially-modified histone peptides (~300) encompassing ~100 unique PTMs (e.g. lysine
methylation / acylation, arginine methylation, and serine / threonine phosphorylation) on the four core histones and several histone
variants. Major advantages of dCypher over the current-gold-standard histone peptide arrays include: (1) much less starting
material (>100-fold); (2) much higher sensitivity (>10-fold); and (3) faster throughput (> 80% time saving / screen). We are currently
expanding this service platform to compatibility with our recombinant designer nucleosomes (dNucs) and combinatorial
versaNucs™, to provide a powerful and physiological high-throughput capability for chromatin biology research and drug discovery.
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versaNucs™ - Increase access to novel and diverse screening sets
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Personalization of H3-tail (residues 1 — 23)
+ N-terminal tagging (fluorophore, biotin, etc.)
« PTMs (methylation, acylation, phosphorylation, etc.)

« Gives access to recently identified or combinatorial PTMs
on histone H3

versaNucs give access to novel PTMs on H3 (residues 1 — 23); combinatorial PTMs on H3 (in cis); or combinatorial
nucleosome libraries (in cis / in trans)

versaNucs are rapidly generated and purified, can fulfill needs for small-scale screening efforts, and pass EpiCypher’s
rigorous QC metrics

versaNucs increase available substrate diversity (DNA modifications, histone subtype, etc.)

A focused versaNuc panel, including combinatorial and unique modifications, was rapidly created to probe HP18 CHD
specificity for use on the dCypher platform
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« dCypher is able to recapitulate the HP1B CHD specificity profile on modified peptide substrates

HP1B vs. Modified peptides HP1B vs. dNucs & versaNucs
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« The platform is also directly compatible with EpiCypher’s expanding dNuc portfolio, allowing nucleosomal investigation
« HP1B CHD specificity is strikingly altered when presented with nucleosomal substrates, challenging the current paradigm
+ Nucleosome screening set was expanded to include combinatorial modifications via versaNuc product line

+ HP1B CHD H3K9me3 binding activity is negatively affected by H3S10ph and recapitulates specificity noted on peptide
substrates

Conclusions

dCypher provides a simple yet powerful high-throughput platform for chromatin biology research and drug discovery
dCypher is remarkably more sensitive and specific vs. histone peptide arrays

. Assays are less time consuming (> 80% reduction vs. peptide arrays) and allow for quick follow up studies

. Assays require dramatically less starting material (>100-fold reduction [concentration]) vs. histone peptide arrays

. Chromatin binding proteins can be comprehensively and rapidly characterized with dNucs and versaNucs on platform
. HP1B CHD binding capability is drastically restricted when presented with a nucleosomal substrate
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